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was made by comparing strengths of flat specimens of 
impregnated fabric with different numbers of layers. 

The results of these tests are given in Table 2. Actual 
burst pressure is compared with burst pressure calculated 
from Formula (3) without correction by coefficient Cy ‘ 


5) is then deduced from the difference between these 
values and Formula (9) is found to give a close approxi- 


mation to these deduced values for general calculation of 
C5 for any given number of layers of fabric, i. Using 


these values of C3 , from Eq (9), burst pressures calculated 


according to Formulse (3) and (6) are given for comparison 
with actual values. 

A parameter n is introduced, designated "relative lcad 
bearing capacity of the carcass", or PB/i - %«tu is 


convenient to express 1 as a dimensionless index of the: 
ratio of the product of the coefficients C3 7 Cs and C, 
a 


for a hose with i layers of fabric to the product of these 
Card3/4 coefficients for a hose with i = 2 layers of fabric as in 


peated | 
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Formula (12). The parameter is plotted against i 
for a 5l-mm diameter hose in Figure 8. As coefficients 
oo) and C. are independent of dianeter and C4. changes 


relatively little with diameter (where the number of layers 
are few), the parameter 1 , calculated angf given 
graphically against number of layers i , for any 
particular size of hose as in Figure 8, gives immediately 
a combined term for the coefficients which must be 

entered into Eq (6) when calculating number of layers 
required to give a certain burst pressure in a pipe of 


given diaheter and strength of fabric. 
There ara 8 figures and 2 tables. 


ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy 
tekhnologii im. M.V. Lomonosova (Moscow Institute 
of Chemical Precision Teshnclogy iment M.V. Lomorsscv) 
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Rezinovyye tekhnichesklye izdeliya . (Industrial Rubber Products ) 
Leningrad, Goskhimizdat, 1959. 445 p. Errata slip inserted. 
5,000 copies printed. 


Ed.: P.I. Esman; Tech. Ed.: Ye.Ya. Erlikh 


PURPOSE: This book 1s intended as a textbook for students speciali- 
zing in rubber technology at schools of higher technical education. 
It may also be useful to engineers and technicians in the rubber 
insustry. 


COVERAGE: ‘The textbook contains data on the uesign, equipment and 
technological processes connected with the manuracture of industrial 
rubber products such as drive belts, belting, hose, ebonite, machine 
parts, articles of rubberized fabrics and foam rubber, and hollow 
rubber articles. It also includes data on structural materials 
including rubber, textiles, and metals used in constructions of 
industrial rubber products. The author thanks the staff of the 
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Rubber Technology Department of the MITKhT Institute im. M.V. 
Lomonosov. References Follow the chapters of the book. 
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TITLE : Calculations on liosepipes in Flexura (K voprosu 
rascheta rukavov na iz:7ib) 
Part I. Relation Between the Radius of Curvature on 
the Longitudinal Axis of the Pipe, the Properties of 
the Material and the Geometrical Section of the 
Hosepipe (Soobshcheniye I, Zavisimost' mezhdu radiuson 
kriviany prodol'noy csi rukava, kharakteristikami 
materiala i geowetriyey secheniya rukava) 


PeRIODICAL: Kauchuk i rezina. 1959, Nr 2, pp 44-35 (USSR) 


ABSTRACT: There is a need to estsblish methods cf calculatin, the 
minimua bend radius to wnieh hose can te subjected 
without permanent deformation of its cross-section and 
to ensure the required iength of service at normal and 
at low temperatures, A mathematical calculation is 
Given to establish the relations between lonzitudinal 
bend radius and deformation of the cross-section for pipe 
of given material and construction, Frenm iq (8) the 
reaction force R_ (see Fig 2) actin on the periphery 
of the nose for 4 given tend radius, and the sinusoidal 
pressure distribttion shown in Fig 4, can be deduced. 

Card 1/3 The deformation of the horizontal dammeter cen be found 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929320004-2" 


PEEROVED FOR RELEASE: it Meat 


i em eR teres 


Pine i tee 


Saleulations on iiosepipes in Fi 
the Radius of Curvature ok 
the Properties of the Haterial 


Hosepine 


. whers 
a wiole 


from sa (19) 
the hess as 
annular section of tni 
ris the radius or the 
The deformuticn on the 
iq (21) to be the same 


From Eq (29) ate _dend radius 


deformation 
value of 
experinentaily, hence a 
can be estatlishea for 


of the fibres in an annular 
CKNSSS 
tien &, 

of feformabtion Tor 
2dial 
mn exanple 


coordinate cf the thi 
the radial deforn-é 
critical value: 
section, the crificai ra 
2/4 Gedused from sq (71). Ta 


APPROVED FOR RELEASE: 08/23/2000 


|) RSS i ERSTE ES TR AESIEES 


pears 
eXUle . 


Ew be pana oy. 


a “given Oras Gian: 


wy Ba (29). 


CIA-RDP86- hae ata a ae 2 


SIRES Pees 


Tart see 


the Lon,itudinal Axis o 
and the G 


cometrical 


? the 
Qizseter is found frox 
on the horizontal one 
for ee j,LVen relative 
The eritical 
en or established 
| (ininum) bend radius 
The strain Ey 
when z@ is the 
ring is related to 
Knowin:; the 
& com an au annular 
deterantion Ee,’ cun be 
iven, che erivical 


cord, 


ef the 


CIA-RDP86-00513R000929320004-2" 


po Ri i ae eee Ae 


"APPROVE : 
D FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929320004-2 


Pisa fet eset tet 
Sg aS SERVES LEE es 


PRAT SPRITES A Bei a 
: eI Li TEA LION De DNase 


GUY /133-59-2-10/24 
s on Hosepipes jin Flexure. Part I, Relation ketween 
i¢ Longitudinal Avis of the Fipe. 
1 and the Geometrical Section of the 


Calculation 
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Hosepipe 

at the limit of proportionality is taken 

With a 25 um dianeter hose with annular 
cords of 1 mm diameter, €, 18 lh, From these critical 
values of radial strain or deformation, critical bend 
radii of the hose can be found from ka (25). 
There are 4 figures and 12 references, & of which are 
Soviet, 3 English, 1 Ger.san. 
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A051/h1 26 
AUTHORS : Lepetov, VuAsS Chelmedeyev» A.D. 
_ eo 
TITLE: Determination of the optimum time of suleanization by measuring 
the static compressicn moduius cf rubber 


PERIODICAL: Kauchuk 1 rezina, n°: 2, 1962, 34 - 36 


The compression modulus of rubber was used to calculate tne <Pp°t- 
this index is found 2 depend on the degree -f 
yulcanization to the greatest extent. The following determinations were made 

the reLative and residual elcengation, expansion moduli [rocte7o-53 (GOST 270- 

sea) ts tensile strengtn (GOST 262-53), swelling (30ST y2i-45), bound gulfur fo 
(from the unbound residual), hardness according to TM 2 (IM-2) (GOST 263-53) of = 
rubber. Mixtures of NR,CKC -30A (SKS-30A)> CKH-26 (SKN-26) and nairite, were 

used to determine the optimum vulcanization time. The IM-2 (ra4-2)} “defometer" 


was used to determine the conditicnal-equilibrium load in static compression of 
the sample by 20%, applying only the mechanical part. of the instrument The 
conditional-equiliprium static compreszicn modulus E was determined acerrding 


to the formula: P oh S 
- 2s van 
E~ 5, tho- Ray Ke/ om» oe 
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AUTHORS : Fogel’, V.0.3; Lepetov, V.A.; Agayants, I.M. 
rene es A: 


Thermophysical characteristics of raw rubber mixes and their rela- 
tion to temperature 


TITLE: 


PERIODICAL: Kauchuk 1 rezina, no. 5, 1962, 26 - 29 


TEXT; The thermal and temperature-conductivity, as well as the thermal 

capacity of raw rubber mixes were determined experimentally at various tempera- 

tures. Four raw tire mixes, based on CHC -30 APM (SKS-30ARM) and NR were used 

as investigating materials in addition to one vulcanized mix (casing), based on 7 
SKS-3CARM for reference. The method.used to investigate ebonite mixes was used. 2 i 
A new calorimeter (Fig. 1) was developed for determining the thermal capacity.: 7 
Ethyl glycol served as the calorimetric fluid. A comparison of the thermal co- 
efficients of tire mixes based on SKS-30ARM and NR showed that these, as a rule, 
are higher than those for mixes based on SKS-30AHM. The authors conclude that 
the thermal conductivity of the raw tire mix, with a temperature range of 30 - 
1G0°C, changes very slightly. This leads to the possibility of calculating the 
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_ aguiust0w NR: AP4015075 5/0138/64/000/001/0021/0024 


AUTHO2S: avrushcheiko, B. Kho; Lepet.v, V. ae 


os 
” t 


STPLS: Effect of preliminary aging on chanze in high elasticity properties of 
subbor at low tomperatures ‘ 


hi 
}- 
cOoURCE: Kauchuk i rozina, ,nd« 4, 1964, 21-24 i 


{ : 
- wopzc PAGS: hich elasticity property, relative elongation, low temperature, static. 
modulus ! 


ABNTPACT: ‘Type SKX-18 rubber with Tf-2 hardness equal to 60 and 34379 relative 
clonvation has been studied to détermine the preliminary aging effects on rubber 
strength at low temperatures. ‘The specimen was subjected to 100 axial stress at 
temperatures from 20 to -50C, after various aging durations in a thermostat at 900. 
_ ne magnitude of K', the coefficient of increase in rigidity during and after - ‘ 
aging, does not depend on the determined temperature during the aging process -- 
itself. The coefffoiont of increase in strength at low temperatures after different 
storage time durations is expressed by the product KX' (K- rigidity increase vefore 
ae). The statia modulus aftercaging at low temperatures is given by EXK! (E~ 


° 
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"ACCESSION HR: AP4015075 


high elasticity statio modulus at 20C, in kg sec/om’). Orig. art. has 40 formas, - 
4 figures, and 2‘ tables. 2 


ASSOCIATION: Leningradskiy filial nauchno-issledovatel' skogo insituta resinovoy 
_ promy*shlennosti (Leningrad Institute of Soientifio Research in the Rubber Industry) 
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LEPETOV, V.A.; BLOKHy L.D. 


Foroing of rigid dies into rubber, Kauch, i rez. 22 no.12: 
24-28 D '63. (MIRA 1719) 


1. Moskovskiy institut tonkoy khimicheskoy tekhnologii imeni 
Lomonosova. 
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AUTHORS : Yurovakiy, V. S.; Arkhipov, A. M.; Lepetov, V. A.3 Kosonkova, A, S.3 
’ ? , 
Tea 


Novikov, V. I.s Tsy*buk, B, S, 


TITLE: Investigation of Sealing effectiveness of rubber metal seals 
SOURCE: Kauchuk i rezina,,no. 2, 1964, 24-27 


TOPIC TAGS: rubber metal seal, sealing, rubber hardness, 


sealing force, rubbor 
SKS 30 


ABSTRACT: The rubber-metal sealing configuration shown in Fig. 1 on the Enclosure 
was investigated, using rubber inserts with differont propertios (TH-2 hardnoss 
85-95, 75-85, and 55-65), It was found that the hardnoss of the rubbor insort 
Played the most important part in securing tho sealing effectivon 
Showed that hardnoss was related to tho modulus of Olasticity E 


60-minute compression) by a single curve for 
7 a 3 S, = initial area). 
S ho -h 


to a depth h and pressurizi 
Cord 91/3 


e653. Experiments 
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all types of rubber used (Een = 
By pushing the metal ring into the rubber seal 


ng the seal with air until it leaked, it was determinod 
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that the following relation described the critical pressure? : 
= fe pp BY Reet \ 
Ree = (wep — Ewes) Kéee ug /ent 


(where Q = load on seal, for Sop! b, hand r, soo Fig. l, K = empirical constant 


which varied from 0.85 to 0.95, n = empirical constant which varied from 2 to 2.5). 
This equation pormits the calculation of tho pressure at-which a seal will leak or, | 
conversely, calculation of the sealing forco Q required to gcal a joint ata 
cortain pressure. Orig. art. has: 5 figures and 2 formulas. 
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LEPETOV, Vasiliy Aleksandrovich; EStAM, P.T., red.; GRIVA, Z.i., 
red. 


{Engineering rubber goods] Rezirovye tekhnichesxie izde- 
lija, Izd.2., perer. i dos. Moskva, Khimiia, 1965, 471 p. 
(MiPA 18:6) 
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TRESHCHAIOV, V.1.3 JEPETOV, yA. 
Design and application of hose as hollow elastic packing. 


Kauch. i rez. 24 noe11:29-33 '65. (MOEA Lyd 


1. Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti. 
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LEPRTSKIY, I.4. [deceased]; FROLOV, V.V¥., kandidat tekhnicheskikh nauk, 
* PASTERNAK, H.A., redaktor isdatel'atva; S SHMBL'X A, S.I., 
tekhnicheskly redaktor; PIKHONOV, A.Ya., tekhnicheskiy redaktor 


(Modification of metals during welding] Ismenenie metallov pri 

svarke, Pod red. V.V¥.Frolova. Moskva, Gos. nauchno-tekhn. izd-vo 

mashinostroit. litery, 1956. 116 p. (MLBA 9:7) 
(Welding) 
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; Working with enthusiasm. Sov.shakht. 10 no.7:10 Jl '61. 
(MIRA 14:8) 
1. Shakhta No.2 imeni Chapayeva Luganskogo sovnarkhoza. 

(Donets Basin—Coal mines and mining—Labor productivity) 
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SOV/1 35-59-#-10/24 


AUTHORS: Lepeyko, I.P., and Fridman, Ya.N., Engineers 
TITLE: The Use of Natural Gag for Cutting and Velding of Metal s 


PERIODICAL: Svarochnoye Proizvodstvo, 1959) Ur 8, opp 41-35 (UR) 
ABSTRACT; In the Khar'koy electro-mechanical plant iment otal 
the natural 348 found in the depositg of Shebelirka i 
widely used to cut steels and to weld and solder non- 
ferrous metals and cast iron, The natural as of this 
deposit Contains 94% of methane and 6% o+ heavy hydre- 
carbons. [tg heating power ig about 8590 Keoal/m3 ara 
the burning temperature about 2000%, The working 
data for the Cutting ana Soldering war. compiled by 
the welding laboratory and the welding department of 
the plant, The directions Given by the VNITAVTOGEN 
The Utilization of Gases - Substitutes for » 
in Oyen Flame Cutting of Metals, Mashpiz 1258) were 
tniken as initial data in ad usting the diameters of 
the Openings of the outer mouth pieces of the lane 
Cutter UR. The dimensions of the injector oper 


tHAns3 
Card 1/5 and the inner MONth pieces were set by experinents, 
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The Use of Natural Gas for Cutting and Welding of Metals 


The cutting data were worked out on the hand flame cut- 
ter UR, the semi-automatic cutter PL-1, and the aute- 
matic eutters ASSh-1 and ASt-1. The working data and 
the equipment were tested with a pressure which went 
up to 10 Atm in the syStem of the oxygen and 0.5 Atm 
in that of the natural gas. As a result of the tedious 
tests the diareters for the injectors, the mixer chan- 
ber, and the cuter and inner mouth pieces were set as 
they are given in table 1 and the drawings 1-6, Tha 
outer mouth piece of the flane cutter for mechanical 
cutting was altered - the holes for preheating were 
substituted by one hole which includes the inner mouth 
piece. Thus the frequent choking of the jets was pre- 
vented, Before the introduction of natural gas it 
had been necessary to interrupt the cutting process 
from time to time to clean the jet. During the firs: 
month of working with natural 648s the production norm 
dropped by 24%, but when the workers had accustomed 
themselves to she cutting with natural 628 the norn 
Card 2/5 exceeded that of using acetylene. At the present time 
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the characteristic 
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welding 
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welding 
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present time burners for 
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50V/135-59-8-10/24 
The Use of Natural Gas for Cutting and Welding of Metals 


in the production. The studies carried out in the 
field of welding cast-iron with natural gas, which 
were conducted in collaboration with the welding lLabor- 
atory of the KnTGZ imeni Kirov , led to good results 
in regard to the applicability of the parts welded 
together with build-up welding. It was found: a) all 
spots of the build-up weld can be processed with com~ 
pletely satisfactory effect, and there is little dif- 
ference in the processing of gray cast-iron: bj) cast 
iron as well as brass can be processed a little bit 
better than after welding with acetylene. The authors 
come to the following conclusion: In changing to na- 
tural gas the existing flame cutters for manual cut- 
ting may still be used; only the outer mouth pieces 
have to be altered, the inner ones remain the same. 
The other changes are contained in tables 1 and 2. 
The apparatus which was built and applied in the plant 
produced satisfactory results in manual and automatic 
cutting of metals. and in gas welding and soldering 
Card 4/5 of non-ferrous metals and cast-iron. The productivity 
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SOV/135 
The Use of Natural Gas for Cy et 


tting and Welding cof Me: 


of work did not drop in the change from acetylene to 
natural gas. The acetylene station could now be used 
for other Purposes in the Production, and it WAS pos. 
Sible to euploy the working Personnel in other pro- 
cesses, The quality of the netal cuts was improved 
and labor saved in removiny the Slags after the cut. 
ting. It is obvious that it is practical to introduce 
natural gas in 583-welding and cutting processes where 
= there is not centralizeg Supply of acetylene, ‘here 
are 3 tables, e diagrams and 2 photographs, 


ASSOCIATION: Khar'koy elektromekhanicheskiy Zavod imeni Otniina 
(Khar’ko¥y Electro-Nechanical Plant imeni Stalin ) 
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LEPEYKO, I.?., inzh. 


Efficiency of using certain welding processes. Svar. proizv. no.7: 
30-31 Jl '64. (MIBA 16:2) 


1. Khar'kovakiy elektromekhanicheskiy zavod. 
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LEPEYKO, I,P., inzh.s OLEYNIK, L.U., kand.ekonomicheskikh nauk 
Increasing engineering efficiency of units by welding. 
Mashinostroenie no.4:62-64 Jl-Ag '62. (MIRA 15:9) 


1. Khar'kovakiy elektromekhanicheskiy zavod (for Lepeyko). 
2, Khar'kovakiy politekhnicheskiy institut (for Oleynik). 
(Electric welding) (Machinery--Construction) 
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ORG: Khar'kov Electric Machinery Plant (Khar 
4d 
TITLE: Use of 


ny 
"kovekiy elektromekhanicheskty zavod) 


silverless solder to join partes of electric machinery and equipment 


SOURCE: Svarochnoye Proizvodstvo, no. 11, 1965, 20-22 


TOPIC TAGS: solder, 


antimony, metal soldering, electric equipment / MFSu 92-6-2 
Silverless solder 77.55 fe 


ABSTRACT; Considering the high cost and Scarcity of silver solders, the Khar'koy 
Electric Machinery Plant has been investigating the Possibilities for Freplacing then 
with silverless solders displaying roughly the same properties, In this connection, 
the authors describe the experimental investigation of varieties 

which consists chi fly of copper, phosphorus and antimony and costs aly, 

a6 much as PSr 15 silver solder, since the literature on the MFSu_92-6-2' solder is 
very scanty. It was tried out on Copper and brass plates measuring 2x25 ma in area 
and 100-110 am in length. The soldering was carried out with the aid of natural gas, 
on using a flux consisting of 50% KF + 50% Ht 


380,, and was followed by tensile, shear 
and bending teste of the soldered copper and brass Specimens, along with similar 


Silver solder. Since brazed jointe|— 
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1. Khar'kovskiy elektromekhanicheskiy zavod (for Lepeyko). 
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TITLE: Steel-vinidur tubes 
PERIODICAL: Wiadomosci Hutnicze, no- 1, 1961, 15 - 18 


TEXT: The rapid development of the Polish chemical industry calls 

for an increased production of tubes resistant to chemicals. The acid-proof 
austenitic tubes produced in Poland cover only part of the country's needs 
and a considerable amount has to be imported. The Sosnowiec Huta (Metallur- 
gical Plant) started the production of steel tubes with Nyinidur" lining. 
These tubes are produced by cold rolling through simultaneous reduction of 
the steel and vinidur tube diameter which makes for a close adhesion of met- 
al and synthetic material. Steel-vinidur tubes can be used instead of chro- 
mium-nickel or non-ferrous metal tubes, and are 5 - 6 times cheaper than 
the conventional acid-proof tubes. The production progran includes steel- 
vinidur tubes with an external diameter ranging from 40 to 110 mm. The 
steel wall of the tube is made from low-carbon steel and makes the steel- x 
vinidur tubes suitable for underground and surface pipelines. Vinidur tubes 
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with outer steel tube can withstand temperatures from -10 to +60 and in some 
cases even to +100°C, while the ordinary vinidur tube can resist tempera- 


tures from -5 to +50°C. 


not cause a separation of the vinidur li 


Experiments showed that a temperature of 100°C does 
ning from the steel tube. 


"Vinidur", 


a thermoplastic substance derived from polyvinyl chloride is resistant to 
certain acid and alkaline solutions, acid salts, mineral oils, plant oils 


and organic compounds. 


Steel-vinidur tubes can be subjected to bending like 


any other tubes, without causing 4 separation of the "vinidur" lining from 


the steel tube. The bending can be car 


bending equipment with grooved rolls. 


ried out by a bending machine or by 
Bending is done by the conventional 


method of filling the tube with sand preheated to 4 temperature of 130 - 


460°C and consisting of i-mm granules. 
+ubes may have permanent or detachable connections. 


Pipelines consisting of steel -vinidur 


Permanent connections, 


used mainly for low pressures, can be either threaded joints or welded 


joints. 


Welding is carried out by an air jet of 210 to 230°C with a vinidur 


rod having a diameter of 1/3 or 1/4 of the thickness of the vinidur tube, 
Detachable connections are flanged joints with or without reinforcement. 
Both these connections are made by removing 4 strip of steel at the ends to 
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be connected, forming a flange from the ends of the vinidur tube and insert- 
ing an annular vinidur, “igelit" or rubber gasket. The reinforced type of 
these flanged joints differs from the other by 8 vinidur ring, with a thick- 
ness equal to the thickness of the vinidur tube wall, welded to the vinidur 
flange, which insures greater resistance to high pressures. Vinidur can be 
welded by hot air jet, by heat from friction, by contact with a hot object 
and by high-frequency current. Welding by hot air proved most practical. 
The joints are tested for tightness by a spark inductor. In practice for 
each mm of tube-wall thickness 4 tension of 75,000 to 20,000 v is used. 
Steel-vinidur tubes should have a smooth inner and outer surface. The R35 
steel with tensile strength Rr = min. 38 kg/mm@ and ductile strength 419 = 
min. 9 and vinidur with tensile strength Rr = min. 400 kg/com* and ductile 
strength a a= min. 5% are used in the manufacture of steel-vinidur tubes. 
Steel-vinidur tubes can resist pressure tests similar to steel tubes and in x 
accordance with the PN-53/H-74220. On the basis of tests, permanent connec- 
tions should resist a pressure of cold water of 15 kg/em2 and the detachable 
ones a pressure of 40 ke/em2. Steel-vinidur tubes are a new Polish product 
manufactured by the Sosnowiec Metallurgical Plant. Tests proved that these 
tubes can successfully replace in many cases the acid-proof tubes. There 
are 4 tables, 6 figures and 5 Soviet-bloc references. 
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chamber locks. Gosp. wodna 22 no.10:433-436 0 'é2. 
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AUTHOR: Lepik, Yu. 
oe 
TITLE: Analysis of the postcritical state of elastoplastic beams 
SOURCE: Tartu. Universitet. Uchenyye zapioki. no. 102. 1961. Trudy 


po matematike i mekhanike. no. 2. 342-350 


TEXT: The equilibrium problem in the postcritical state for freely ‘f 
supported, straight, incompressible bars of length 1, with rectangular cross 
section, and linear strengthening is dealt with by a method of Engesser- 

Karadn and soived by the perturbation method. If the maximum deflection f 

is so small that no regions of plastic deformation arise in the bar then the 

axial compressive force at the ends of the bar has the approximate value 


= 2° fixe 
Pe? i+ 1, (f)° + 226] (3.7) 


The distribution of the regions of active and passive deformations remains 
unchanged in the transition from the critical to the postcritical state. A 
deper.dence analogous to (3.7) is valid alse for other supports. Since 


fara yee plastic ceformation takes place «hen deflection is relatively. 
Card 1 
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small, the applicability of (3.7) is limited considerably. It is shown that 
deviation from the rectangulur shape of the cross section has only little 
infiuence on the instant at which the first plastic deformation appears. 

tates without regions of plastic deformation are possible only if the 
deflection is less than the bar cross section, i.e. when the second term in a 
(3.7) can be negiected: P » P, = const. Since the resistance to buckling \ 
decreases rapidly after secondary plastic deformation appears, the 


buckling load according to Engesser-Karman is also tne upper load limit 
of the bar. 


ASSOCIATION: <KXafedra teoreticheuskoy mekhaniki (Department of Theoretical 
: Mechanics) 


SUBMITTED: March 9, 1960 
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TITLE: Lurge deflections of 4 flexible, elastoplastic circular 
disx freely supported at tne edge 


SOURCE: Partue Universitet. Ucnenyye zapiscki- No. 102. 1961. 
trudy po mutemutixe i mexhanike. no. 2. 377-334 


GEAT?: aA study is made of the strong deflection in tne girecvion of the [c 
symmetry axis of an incompressibie elastoplastic circuler dis¢ of rudius 

aw and thiccness nm witn linear strengtnening in the postcritical Lunges 

™ne eage of the plate is ninged and freely movabie in the piane of the 


plave. The problem is soived witn the aia’of Lagrange's variztional , 
equation 
a- ‘ 2 : zs 
rly Cr Yop Dopp oe Se (1 4 ,)é 2o.iw! rer = 0 
ae sig) Boe, 12 ages 2cn 


(e) 


with the following boungary conditions: i ( £ 4, 2 Nos 


ue O. Gw/ar = 95 the quotients uff ana in/dr are Dou for r = 83 
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Hence, tnree parameters ure varies. ‘ine asterisk denotes tne trans:orzution 
into dimensionless quutitles: 
; e ‘ 4 so 

go -<hu/n el = nfty © 2 t/e gy = u'g/eh". 
Yu. nm. wepix's metioa (0 cavnuve it gib«ia«n plastnosx 24 predeloa 

uprugosti - Equilivrius of 12 disas beyona tne elastic Limits 

Prigl. matem. i neananies VOT 21, 5335-042) was usec to solve the 
proolen. ine aegignautions ure algo taxcn Prom this paper. The nunerical 
computations were made ror an ideal plastic material (a = 1) at the 
Vychislitel 'nyy tsentr Partuscog0 $05 universiteta (Computer Cenver of 
Tartu University) with tne “vral" alectronic computer. ne progranaing was 
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made by A. Laumets. Values calculated for comparison (wp «= 2; A= 1) 
showed that the mechanical properties of tne disk depend on the 
strengthening to only a small degree. ‘The following initial values of the 


parameter yp = a1 fn characterizing the flexibility were taxen into 


account:. p = 0.2; 2; 5. The corresponding numerical values for 


* 2 
a*(e) ede, Te te 7,(0), Ue ou 
*. Eh E 
and the characterization of the deformation intensity e, py n = (li )nex 
: s 
at tne point of maximum load are listed ina table. The regions of 
plastic deformation for » »= 2 in the disk cross section are shown in a 
schematical drawing (Fig. 1). The values found experimentally and those 
‘published by N. I. Rassxazov (K vodrosu o rasote krugloy plastniki za 
predelom uprugosti - Operation of a circular disk beyond the elastic 
limit, Tr. Mosk. in-ta khim. mashinostroyenniya, 1957, 14, 55-79) and 
R. Haythornthwaite, =. Onat (The load-carrying capacity of initially flat 
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are explained by the presupposition of incompressibility. There are 
1 figure and 2 tables. 
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ACCESSION NR: ARHOL4427 s /0124/64/000/001/V030/¥030 


SOURCE: RZh.- Mekhanika, Abs- 1v232 


AUTHOR: Lepik, Yu... 


TITLE: Carrier capability of circular laminas subjected to neutron 4rradiations 


CITED SOURCE: Uch. 24P- Tartusk. un-ta, VY¥*D- 129, 1962, 482-486 
Nn 


TOPIC TAGS: drradiated lemina, carrier capability, radiation materiel effects 


radiation and plasticity 


@RANSLATION: The author determines the carrier capability of circular, freely 


supported lamina subjected to neutron {rradiation in & direction perpendicular to 
its plane. {The material is assumed to be an 


ideally plastic solid. The applied 
load is distributed evenly along the circle. The yadiation interaction results in 
an increase in the fluidity limit 8° 
The irradiation dose penetrating to a depth 2 is given by the expression 
N = Noe” “aa (n/ 2+ 2), where 44 is & material constant. If one knows the experiment- 
al dependence of O(N), the problem reduces to the calculation of the carrier 


properties of the nonuniform lemina. The author presents 62 example in which the 
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d the elastic limit, taking account of the conq=: 
‘pr flity of thé ¢ Akad. Nauk SSSR, Prikl. 
Mat. Meh. 14, 553-557 (£950}. (Russian). 
> A. A. Hyushin has discussed the problem for incompres-' 
aible materials in terms of the theory of small elastic-plastic: 
deformations, The present paper discusses the validity of 
Hyushin's results {ex compressible materia's. It is shown 
_ that the sofution under the assumption of incompreasibility 
.. : approaches the trye solution as the difference between the: 
." yield stress and the buckling stress increases. On the other: 
hand, the eclution based on the assumption of small-plastic . 
- deformation can be ised only 60 long as the buckling atresa 
, does not exceed the yield atress by more than $ per cent.: 
"The second part of the paper formulates four conditions 


under which ‘the relative thickness of the plastic zone re- — 

"| Mains constant in compressible materiale. It is shown that . 

|. 4 the assumption of ircompresaibility leads to an overestimate | 
; of the relative thickness, H. 0. Ansoff. 7 
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. 18, ieee (hea . (Russian) ; 
The problem of the title is treated for simply-supported 
plates. The analysis only differs from that for elastic plates 


ie i through the use of plastic moduli. Numerical results for a 
; tange of plate aspect ratios are given for the case when the 
| applied end load varies linearly from zero across the plate . 
| width. These results are computed for plate material with 
| apecified values of the plastic moduli. The results need 
: careful interpretatios in view of recent work [eg. H. G. . 
' Hopkins, Quart. Appl. Math. 11, 185-200 (1953); MR 14, . 
' 930; E. T. Onat and D.C. Drucker, J. Aero. Sci. 20, 181-186 | ~~ 
ae ‘ (1953); MR 14, 929] illuminating the complex behaviour of 
a, a i plastic systems at instability. H, G. Hopkins. ae 
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PITIE: A possibility of solving the problem of the stability of 
an elastic-plastic lamina in its exact formation. (Odna 
vozmozhnost resheniya zadachi ob ustoychivosti uprugo- 
plasticheskikh plastinok v tochnoy postanovke ) 


PERIODICAL: “Izvestiya Akademii Nauk SSSR. Otdelen Tekhnichesk- 
ikh Nauk." (Bulletin of the Academy af Sciences USSR. 
Technical Sciences Section.) No.8, pp. 13-19 (U.S.S.R.) 
Ga 
ABSTRACT: As is known, the problem of the stability of an elastic- 
plastic lamina in exact and approximate formulation was 
first formated mathematically and solved by A.A.Ilyushin. 
Ilyushin describes the approximate solution of the problem 
as that for which oneneee in the tangential forces on the 
loss of stability are identically zero. This method of 
solution has been deveJoped in sufficient detail and is 
already beginning to be introduced in engineering practice. 
There is, in addition, undoubted interest in the search for 
exact solutions. These solutions are significant even phig 
only to evaluate the degree of accuracy of the approximate 
solution, but solution of problems on the stability of an 
elastic-plastic lamina is attended by considerable mathe- 
matical difficulties as a result of which an exact solution 
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A possibility of solving the problem of the stability of 


cc oy ee lamina in its exact formlation. 
Cont. 


has been obtained only for certain of the Simpler cases, 
These difficulties arise fundamentally because the satis- 
fying of the continuity conditions at the boundary of an 
elastic-plastic and purely plastic domain leads, in the 
Simplest cases, to complicated equations. Moreover, this 
boundary is initially unknown and is defined only in the 
course of the solution. In the present paper, it is shown 
that, by starting from flow theory, it is possible to 
Construct a variational equation of Galerkin's type for 
which all the continuity conditions on the boundary of the 
‘ elastic-plastic and purely plastic domain are satisfied 
automatically. This makes it possible to solve any problem 
on the stability of an elastic-plastic lamina in exact 
formation. It is proved that for the case of sufficiently 
small plastic deformations (i.e. when w=1 - E'/E 230), 
results found on the tasis of deformation theory and flow 
theory coincide. The problem of the stability of a contin- 
uous, Circular lamina is investigated in greater detail. It 
Card 2/5 is indicated that the solution given by Tolokonnikov, L.A.(2) 
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LEPIK, YU.FY: PA - 2212 
On the rium of Elastically Plastic Rods (0 raynovesii uprwé° 
-plasticheskikn sterzhney)- 
PERIODICAL Feiyladnaia Matematika i Mekhanika,1997,Vol 21,Nr 1,PP 101-108 (U.5.5.R-) 
Received 3/1957 Reviewed 5/1957 
ABSTRACT ‘The present work shows that there are cases in which the application of 
UE we 5, 1 


the solution Ae : 
the determination of deflection of a rod leais to considerable errors. 
pees a rod 


AUTHOR 
TITLE 


as veen y a Longitu n 8 

. cross section of which contains two symmetry axes X here denotes the 

central Longitudinal axis of the rod, am x and y are assumed to be the 

symmetric axes of the cross section. On Losing stability the rod is a5- 
sumed to vend through in the xa-plane. The author here confines himself 
to small deflections - The above mentioned Dpasic equation jg derived and 
written down. It is not possible for the whole rod to deform elastically 


Next, the re ye thickness of the plastic. layer is determined. The 
Cc ates Tf the distribution of 


the zones of the active plastic deformations are known. The following 
conclusion . An equilibrium nout the existence of domains 
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TITLE: “On the Stability of an Blasto-Plastic Rectangular Plate 
Which is Pressed in one Direction (Ob ustoychivosti uprugo- 
plasticheskoy pryamougol'noy plastinki, szhatoy v odnom ne- 
pravlenii) 


PERIODICAL: Prikladnaya Mat. i Mekh.,1957,Vol.21,Nr 5,pp.722-724 (USSR) 


ABSTRACT: The stability of elasto-plastic plates in general is calcu- 
lated according to an approximative method given by 
Il'yushin ere . In order to determine the error of this 


approximative method it is important to have nore exact so- 
jutions. This problem has been solved ty the author in a pre- 
ceding paper. The present investigation continues the pre- 
vious papers by the investigation of tro special cases of 

the stability of rectangular plates. The author considers 
rectangular plates which are stressed in pressure on two oppo- 
site sides by forces equally distributed on the boundaries. 
He restricts himself to the case of small deviations of the 
plate from the quadratic form so that the loss of stability 
by a buckling of the plate takes place in the form of a half- 
wave. The material of the plate is assumed to be incompres- 
sible. Galerkin's variational equations are applied for the 
calculation. The Galerkin equations are solved for the two 
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cases of a totally fixed plete and of a completely freely 
Supported plate. The calculation shows that in the case of 
the freely resting plate the error of the approximative for- 
mula is smaller than in the case of the fixed plate. On the 
basis of the obtained results it can be stated that 
Il'yushin's method gives an exactness rhich is completely 
sufficient for practical purposes. 

There are no figures, no tables, and 2 Slavic references, 
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TITLE: 
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ABSTRACT: 


“azhanika, 1957; 791 2t; Ne 6, 
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In a paper published two years ago the author 
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plastic plates and set up the basic equations. fe gimultan2ous - 
ly developed 4 general method for the solution of the basic 
equations which is similar to Il'yushin's methode In tne pre- 
sent paper the former srders of thoughts are continued. Formi- 
jiary functior3 are derived, and a3 

f the general theory tvo problems of 
the equilibrium of circular Plates are calovlated. At firs? 
the author considers great deflections of a ciroular plate 
yerse stress and then Longitudinal 
and transverse bendings cf a circular plate. the calculations 
working electronic computer of the 
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SOV/124-58-8-9149 D 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 8, p 120 (USSR) 
AUTHOR: Lepik, Yu.R. 
eae 
TITLE: Some Aspects of the Equilibrium of Elastic-plastic Plates and 


Bars (Nekotoryye voprosy ravnovosiya uprugo-plasticheskikh 
plastinok i sterzhnzy) 


ABSTRACT: Bibliographic entry on the author's dissertation for the de- 
gree of Doctor of Physical and Mathematical Sciences, pre- 
sented to the MGU (Moscow State University), Tartu, 1958 


ASSOCIATION: MGU (Moscow State University), Tartu 
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Lepik, Yu. R. (Tartu) SOV/179-59~3-26/45 
= pete 
Determination of Residual Deflection and Stresses on 


Rupture of a Flexible Elasto-plastic Plate (Opredeleniye 
ostatochnogo progiba i ostatochnykh usiliy pri 
razgruzhenii gibkikh uprugo-plasticheskikh plastinok) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 


ABSTRACT: 
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nauk, Mekhanika i mashinostroyeniye, 1959, Nr 3, 
pp 154-157 (USSR) 


The paper is a cortinuation of previous work (Refsl and 3). 
The problem of equilibrium of a flexible plate is taken as 
solved (e.g. as in Ref 1) so that the stresses X_..., 
the strains Cy te the stress resultants T) ee», and 
the moments M,... are known, At rupture, these quantities 

1l*<o ° : 
take values X_ wee, @ -». etc. and new variables 
x xx oO 
© xx 


are introduced X' = X - x? ewes 
x x x 


The equilibrium equations are written in terms of the 
primed variables, and a differential equation for residual 
deflection is obtained and solved by a variational method, 
allowance being made for secondary plastic deformation, 


gee etc. 


e! e 
xx xx 
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Determination of Residual Deflection and Stresses on Rupture of a 
, Flexible Elasto-plastic Plate 


As a particular example, the case of a circular plate with 
clamped edges subjected to a uniformly distributed load 

is discussed, and a numerical example is given, 

There are 3 Soviet references. 
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AUTHOR: Lepik, Yu. R. (Tartu) 
TITLE: e Plastic Flow of Flexible Circular Plates eae Fron 


Rigid Plastic Material 


P#RIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk Mekhanika i mashinostroyeniye, 1960, Nr 2, 
pp 78-87 (USSR) 


ABSTRACT: The problem of the load-carrying capabilities of circular 
plates under symmetrical loading has been considered by 
various authors (Refs 1 to 4) for the case of small deflec- 


tions. A solution has been attempted for large deflections 
(Ref 6) in which the equations of statics were not satisfied. 
In order to arrive at a more realistic value of the limiting 
load it is necessary to make the statically permissible 
stress field conform with the kinematically possible 
velocity field. Consider a circular plate subjected to a 
symmetrical transverse load, with a freely supported edge, 
and assume that the plate, in deforming, retains its axial 
symmetry, The material is supposed to be incompressible 
and not hardened. The flow conditions of Tresk-St. Venant 
are assumed. The plase is assumed to be so thin that 

Card 1/3 the Kirchhoff hypothesis of straight normals is ‘; 
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The Plastic Flow of Flexible Circular Plates Made From Rigid 
Plastic Material 

applicable. Small deformations, put moderate deflections 
are considered. Expressions for the tangential forces 
and moments are obtained from the expreesion for 


e 
poundery of the circular region over which the joad is 
applied, one arrives at an equation from which the loa 
can be calculated ap @ function of the deflection at 


with a fixed poundary, An expression is given for 
Gard 2/3 relative deflection at the centre of the plate and J 
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The Plastic Flow of Flexible Circular Plates Made From Rigid 
Plastic Material 


the load parameter can be determined as a function of 

this deflection. The second example is that of a freely 
supported plate for which the points of the edge can 

move freely, The problem igs similar to the previous one 
and some of the details of the solution are omitted, In 
both cases the solution igs derived in stages corresponding 
to increasing load, It has been assumed that the surface 


by consideration of the theory of deformations, By 
solving the problems considered on both theories it is 
possible to evaluate the effect of compound loading, 

To illustrate this the case of a hinge-supported plate 
with an edge which car. move freely is considered, 
Theoretical results are compared with experimental ones, 
No conclusions are drawn. There are 5 figures and 1l 
references, 8 ofwhich are Soviet and 3 English, 
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